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ABSTRACT 

The D i v i s i o n '  o f  F i s h e r i e s  Rehabi 1  i t a t i o n ,  Enhancement, and Development 
(FRED)  has r e c e n t l y  completed a b e n e f i  t - c o s t  a n a l y s i s  o f  s t a t e  owned f i s h  
h a t c h e r i e s  i n  A laska.  The purpose o f  t h i s  s t u d y  was t o  de te rm ine  t h e  
e f f e c t s  o f  a  proposed $5 m i l  1  i o n  c a p i t a l  improvements i nves tmen t  on 
commercial and s p o r t  f i s h  h a r v e s t s .  From t h e r e ,  a  f i n a l  s t e p  i s  t o  
de te rm ine  f i s h i n g  p r o f i t s  f r o m  s o c i a l  and economic p e r s p e c t i v e s .  The n e t  
b e n e f i t s  o f  a base case w i t h o u t  i nves tmen t  were compared t o  a  case w i t h  
c a p i t a l  improvements ( w h i c h  cons ide red  t h e  impac t  o f  a  $5 m i l l i o n  
i n v e s t m e n t ) .  The p r o j e c t i o n s  show t h a t  p a r t i c i p a n t s  i n  t h e  commercial and 
s p o r t  f i s h e r y  w i l l  p r o f i t  s u b s t a n t i a l l y  f r o m  t h e i r  s u p p o r t  o f  f i s h e r y  
enhancement and r e h a b i l i t a t i o n .  The s t u d y  f u r t h e r  suggests t h a t  such 
p r o f i t s  w i l l  e s c a l a t e  i n  t h e  y e a r s  ahead. I f  t h e  s t a t e  chooses t o  go 
f o r w a r d  w i t h  t h i s  a l t e r n a t i v e ,  i t  w i l l  g a i n  a  p r i v a t e  n e t  b e n e f i t  o f  $11.4 
f o r  each $1 o f  p u b l i c  funds  spen t  on c a p i t a l  improvements o f  f i s h  
h a t c h e r i e s  - t h a t  i s  a t o t a l  n e t  p r e s e n t  v a l u e  (revenues l e s s  c o s t s )  o f  
$458.4 m i l l i o n  i n  t h e  CIP case. 

The economic b e n e f i t s  f r o m  t h e  proposed inves tmen t  g r e a t l y  exceed t h e  
c o s t s  o f  improvement and o p e r a t i o n  o f  t h e  p r o j e c t s .  P u b l i c  p o l i c y  makers 
who r e g a r d  economic f e a s i b i l i t y  t o  be an i m p o r t a n t  c r i t e r i o n  f o r  p u b l i c  
i n v e s t m e n t  a r e  encouraged t o  t a k e  a  c l o s e  l o o k  a t  t h e  p o t e n t i a l  o f  t h i s  
r e s o u r c e  as a  means t o  produce s u b s t a n t i a l  n e t  b e n e f i t s  f r o m  an inves tmen t  
w i t h i n  o u r  s t a t e .  The a n a l y s i s  suggests  t h a t  t h e  inves tmen t  w i l l  d i r e c t l y  
i n c r e a s e  t h e  w e l f a r e  o f  those  i n  t h e  f i s h i n g  i n d u s t r y  and those  p u r s u i n g  
f i s h i n g  as a  r e c r e a t i o n a l  a c t i v i t y .  I t w i l l  a l s o  i n d i r e c t l y  b e n e f i t  many 
s e c t o r s  o f  t h e  A laskan economy. 

T h i s  r e p o r t  e x p l a i n s  how t h e s e  c o n c l u s i o n s  were reached. 



INTRODUCTION 

The D i v i s i o n  o f  F i s h e r i e s  R e h a b i l i t a t i o n ,  Enhancement, and Development 
(FRED) has r e c e n t l y  completed a benef  i t - c o s t  a n a l y s i s  o f  s t a t e  owned f i s h  
h a t c h e r i e s  i n  A laska.  The in tended  audience o f  t h i s  work i s  t h e  uenera l  
p u b l i c .  The n a r r a t i v e  has t h e r e f o r e  been geared t o  t h e  non economist  and 
o u t  o f  n e c e s s i t y  c o n t a i n s  some s i m p l i f i c a t i o n s  o f  economic t h e o r y .  Both  
t h e  b i o l o u i c a l  and economic c o m ~ o n e n t s  o f  t h e  a n a l v s i s  a r e  d e a l t  w i t h  i n  
g r e a t e r  depth i n  t h e  documentat>on f o r  t h e  ~ a t c h e f i  Broodstock Development 
and F a c i l i t y  B e n e f i t - C o s t  Models f o r  P u b l i c  F i s h e r i e s  Enhancement (Hartman 
and Rawson. 1983),  and t h e  F i s h e r y  and Economic Assumptions f o r  t h e  
1982/1983 S i m u l a t i o n s  ( Hartman. 1983). These two s u p p o r t  documents 
shou ld  be c o n s u l t e d  by readers  o f  t h i s  r e p o r t  w i t h  a  background i n  
economics. 

T h i s  s tudy  i s  an a n a l y s i s  o f  one s e t  o f  enhancement inves tment  
o p p o r t u n i t i e s  a v a i l a b l e  t o  FRED D i v i s i o n .  Wi th  t h e  e x i s t e n c e  o f  o v e r  
2,000 s t o c k s  o f  salmon and thousands o f  m i l e s  o f  c o a s t  l i n e  i n  t h e  s t a t e ,  
t h e  o p p o r t u n i t i e s  f o r  f i s h e r y  enhancement i n  Alaska a re  many. S ince 
f i s h e r i e s  enhancement d e a l s  w i t h  a  l a r g e  s e t  o f  cho ices  we recommend an 
a n a l y s i s  system t h a t  examines a  v a r i e t y  o f  i nves tment  a l t e r n a t i v e s .  T h i s  
w i l l  h e l p  t o  uncover t h e  most e f f i c i e n t  o p p o r t u n i t i e s  f o r  enhancement and 
r e h a b i l i t a t i o n  t h a t  f i n i t e  enhancement do1 l a r s  can buy. To accompl ish 
t h i s ,  a  t e s t i n g  o f  o t h e r  D i v i s i o n a l  i nves tment  p roposa ls  i n  t h e  f o r m  o f  
two o r  t h r e e  a l t e r n a t i v e s  w i l l  h e l p  i d e n t i f y  t h e  optimum scheme. 

We regard  t h i s  s t u d y  as an i n i t i a l  s t e p  i n  what shou ld  be an on-go ing 
search f o r  o p t i m a l  i nves tment  schemes. 

MATERIALS AND METHODS 

D i s t r i b u t i o n  o f  C a n i t a l  I m ~ r o v e m e n t s  

T h i s  s tudy  focuses on p o t e n t i a l  h a t c h e r y  improvements a t  e x i s t i n g  s i t e s  
l o c a t e d  p r i m a r i l y  i n  Southeast Alaska. These investments  a r e  l i k e l y  t o  
r e s u l t  i n  v e r y  l a r g e  inc reases  i n  salmon p r o d u c t i o n .  A t  Snet t isham 
f i f t e e n  r e a r i n g  c o n t a i n e r s  ( i n  a d d i t i o n  t o  t h e  e x i s t i n g  n i n e )  w i l l  be 
b u i l t .  T h i s  w i l l  complete c o n s t r u c t i o n  o f  t h a t  h a t c h e r y  and i n c r e a s e  i t s  
c a p a c i t y  t h r e e - f o l d .  A t  t h e  Klawock Hatchery ,  p r o d u c t i o n  w i l l  a l s o  
i n c r e a s e  because o f  a  d e c i s i o n  t o  l e n g t h e n  t h e  e x i s t i n g  l a k e  wa te r  i n t a k e  
system by 800 f e e t .  T h i s  w i l l  a l l o w  t h e  s t a t e  t o  t r i p l e  t h e  number o f  
enhancement-produced chum r e l e a s e d  i n  t h i s  area. 

Planned c a p i t a l  improvements f o r  C r y s t a l  Lake and Deer Mounta in  H a t c h e r i e s  
i n c l u d e  an emergency wa te r  bypass system, i n  case t h e  r e s p e c t i v e  c i t i e s  o f  
Pe te rsburg  and Ke tch ikan  shou ld  encounter  f a i l u r e  o f  t h e i r  h y d r o - l i n e s .  
I t  i s  s i m p l y  a  stand-by wa te r  supply .  C r y s t a l  Lake w i l l  a l s o  b u i l d  
a d d i t i o n a l  r e a r i n g  ponds and Deer Mounta in  w i l l  expand i t s  c a p a c i t y  t o  



c a p t u r e  a d u l t  ch inooks,  h o l d i n g  t h e  f i s h  w i t h i n  t h e  h a t c h e r y  r a t h e r  than  
i n  t h e  stream. The l a t t e r  measure w i l l  n o t  i n c r e a s e  p r o d u c t i o n ,  b u t  w i l l  
reduce r i s k  o f  f i s h  l o s s .  

I n  S o u t h c e n t r a l  Alaska, c a p i t a l  improvements f o r  Cannery Creek Hatchery  
w i l l  c o n s i s t  o f  r e a r i n g  pens f o r  10 m i l l i o n  f i n g e r l i n g s ,  and t h e  
i n s t a l l a t i o n  o f  a  f r y  t r a n s p o r t  channel t o  move p i n k  salmon f i n g e r l i n g s  t o  
ou tdoor  r e a r i n g  pens. T h i s  w i l l  i n c r e a s e  t h e  f a c i l i t y ' s  p r o d u c t i o n  
c a p a c i t y  and promote g r e a t e r  e f f i c i e n c y .  Also,  an a d u l t  h o l d i n g  t r a n s p o r t  
channel w i l l . b e  i n s t a l l e d  t o  a l l o w  h o l d i n g  and c o l l e c t i o n  o f  a d u l t s  under 
c o n t r o l l e d  c o n d i t i o n s .  

The F o r t  R ichardson Hatchery ,  a1 so l o c a t e d  i n  S o u t h c e n t r a l  A laska,  w i l l  
b e n e f i t  f r o m  an equipment purchase, and a  v i s i t o r s '  c e n t e r  w i t h  a  n e t  g a i n  
of 8,000 v i s i t o r  days p e r  year .  The method o f  c o m p i l i n g  t h e  c o s t s  f o r  
t h i s  h a t c h e r y  d i f f e r e d  f r o m  t h a t  used t o  p r o j e c t  t h e  c o s t s  o f  o t h e r  
h a t c h e r i e s  because i t  compared t h e  c o s t s  o f  r e n t i n g  t h e  e s s e n t i a l  p i e c e s  
o f  equipment a g a i n s t  t h e  c o s t  o f  pu rchas ing  t h e  same i tems  - (See 
Appendix A  f o r  d e t a i l e d  e x p l a n a t i o n ) .  

The increment  i n  n e t  b e n e f i t s  r e s u l t s  d i r e c t l y  f r o m  t h e  improvement o f  
these  few f a c i l i t i e s  which opera te  more e f f i c i e n t l y  and more p r o d u c t i v e l y .  
Grea te r  e f f i c i e n c y  m in im izes  c o s t s  which i n  t u r n  consume l e s s  o f  t h e  
incoming revenues ( F i g u r e  1). 

When comparing a l t e r n a t i v e  uses o f  p u b l i c  funds,  i t  i s  usua l  p r a c t i c e  t o  
use an i d e n t i c a l  i n t e r e s t  r a t e  a l t h o u g h  excep t ions  t o  t h i s  do e x i s t .  The 
T rus tees  o f  t h e  Permanent Fund have recommended t h a t  a l l  b e n e f i t - c o s t  
ana lyses i n  t h e  s t a t e  use t h e  r e a l  i n t e r e s t  r a t e  (nominal  l e s s  i n f l a t i o n )  
o f  3% which r e p r e s e n t s  t h e  long- te rm r e a l  expected r a t e  o f  r e t u r n  on t h e  
Fund investments  ( J i m  Rhode, pe rs  comm). Accord ing  t o  J i m  Rhode p u b l i c  
i nves tment  p r o j e c t s  made w i t h i n  Alaska f r e q u e n t l y  produce n e g a t i v e  
economic p r o f i t s .  An i n - s t a t e  inves tment  a l t e r n a t i v e  which was expected 
t o  produce p o s i t i v e  p r o f i t s  would s tand  o u t  w e l l  above c o n v e n t i o n a l  
i n - s t a t e  a l t e r n a t i v e s .  

The p r o j e c t i o n s  f r o m  t h i s  a n a l y s i s  show t h e  p o s i t i v e  n e t  economic p r o f i t s  
o f  a  $5 m i l l i o n  investment ,  and se rve  as an i n d i c a t o r  o f  t h e  e f f i c i e n c y  o f  
t h e  proposed investments .  Few inves tment  a l t e r n a t i v e s  e x i s t  t h a t  
demonst ra te  such income-producing p o t e n t i a l .  I f  revenues f r o m  t h e  s t a t e  
t r e a s u r y  a r e  t o  be used e f f i c i e n t l y  t o  b e n e f i t  A laska,  t h e n  t h e  s t a t e  must 
seek o u t  those inves tment  a l t e r n a t i v e s  which a c t u a l l y  i n c r e a s e  t h e  s t a t e ' s  
economic o u t p u t .  We a r e  n o t  f o r m a l l y  comparing enhancement n e t  b e n e f i t s  
w i t h  a l l  o t h e r  p o s s i b l e  inves tment  a l t e r n a t i v e s .  However d i s c o u n t  r a t e  
can be cons ide red  as a  b a s e l i n e  f o r  expected r e t u r n s  on investments  o f  
A l a s k a ' s  resources .  The proposed f i s h e r i e s - r e l a t e d  p r o j e c t s  compare 
f a v o r a b l y  w i t h  t h i s  b a s e l i n e .  C a r e f u l l y  p lanned f i s h e r y  r e h a b i l i t a t i o n ,  
enhancement, and development i s  j u s t  such an a l t e r n a t i v e .  By i n c r e a s i n g  
t h e  number o f  f i s h  a v a i l a b l e  f o r  h a r v e s t ,  t h e  s t a t e  d i r e c t l y  i nc reases  t h e  
t o t a l  s i z e  o f  t h e  economic p i e ,  o r  t h e  economic o u t p u t  o f  t h e  f i s h i n g  
s e c t o r s .  Grea te r  p r o f i t s  w i l l  n a t u r a l l y  induce spending i n  o t h e r  areas as 
we1 1 .  
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A s i m p l e  way t o  v iew  t h e  b e n e f i t s  o f  t h e  proposed i n v e s t m e n t  i s  t h a t  t h e  
n e t  s a l e s  v a l u e  o f  t h e  a d d i t i o n a l  f i s h  o u t p u t  i s  $47.3 m i l l i o n  ($47.3 
m i l  1  i o n  i s  t h e  n e t  v a l u e  d i f f e r e n c e  between t h e  C I P  and base cases)  
g r e a t e r  t h a n  t h e  income t h a t  wou ld  be earned i f  t h e  $5 m i l l i o n  were 
i n v e s t e d  i n s t e a d  i n  Permanent Fund inves tmen ts  wh ich  a r e  assumed t o  e a r n  
a t  a  3% r e a l  r a t e  p e r  y e a r .  Thus, t h e  b e n e f i t s  o f  expand ing FRED ou twe igh  
n o t  o n l y  t h e  monetary  c o s t s  b u t  a l s o  t h e  o p p o r t u n i t y  c o s t  o f  i n v e s t i n g  
t h e s e  p u b l i c  f unds  e lsewhere.  I n  t h e  case o f  t h e  s p o r t  h a r v e s t e d  f i s h  t h e  
" s a l e s  v a l u e "  s h o u l d  be i n t e r p r e t e d  as what t h e  consumer wou ld  be w i l l i n g  
t o  pay f o r  t h e  o p p o r t u n i t y  t o  h a r v e s t  t h e  enhancement produced f i s h  i n  a  
f o r m a l  marke t  t r a n s a c t i o n .  

S t r u c t u r e  o f  t h e  A n a l y s i s  and Model 

Two s i m u l a t i o n s  were c o n s t r u c t e d  i n  o r d e r  t o  f a c i l i t a t e  an a n a l y s i s  o f  t h e  
n e t  g a i n s  o f  h a t c h e r y  i nves tmen ts .  They a r e  a  base case s i m u l a t i o n  wh ich  
c o n t a i n s  o p e r a t i o n a l  c o s t s  t h r o u g h  t h e  y e a r  2003 b u t  l a c k s  any f u t u r e  
c a p i t a l  improvements, and a  case wh ich  i n c l u d e s  b o t h  CIP i n v e s t m e n t  as 
w e l l  as o p e r a t i o n a l  c o s t s  t h r o u g h  2003. Development o f  t h e  CIP case has,  
i n  s p e c i f i c  cases, r e q u i r e d  t h e  upward ad jus tmen t  o f  t h e  o p e r a t i o n a l  c o s t s  
o f  i n d i v i d u a l  h a t c h e r i e s  i n  o r d e r  t o  accoun t  f o r  i n c r e a s e d  f i s h  
p r o d u c t i o n .  By p r e p a r i n g  cases w i t h  and w i t h o u t  i nves tmen t ,  we were a b l e  
t o  measure and e v a l u a t e  t h e  e f f e c t s  o f  t h e  i n v e s t m e n t  on revenues and f i s h  
p r o d u c t i o n .  

The f o l l o w i n g  e q u a t i o n s  were used t o  c a l c u l a t e  t h e  NPV ( N e t  P resen t  Va lue )  
and b e n e f i t - c o s t  r a t i o  o f  t h o s e  cases. They a r e  t h e  s t a n d a r d  f o r m u l a s  
used by  economis ts  t o  e v a l u a t e  pub1 i c  funded p r o j e c t s  (Randal 1  1981). 

- C = Net  B e n e f i t s  (NPV) Bpri - Cpri pub 

2 *  Bpri - Cpri = B e n e f i t - C o s t  R a t i o  ( t h i s  r a t i o  s h o u l d  neve r  be 

Cpub r e p o r t e d  w i t h o u t  t h e  Net  
B e n e f i t s  o r  NPV) 

When: Bpri = M a r g i n a l  b e n e f i t s  ( revenue)  t o  t h e  p r i v a t e  s e c t o r  as 
a t t r i b u t a b l e  t o  t h e  enhancement-produced f i s h .  

Cpri = M a r g i n a l  c o s t s  t o  t h e  p r i v a t e  s e c t o r  a t t r i b u t a b l e  t o  t h e  
enhancement-produced f i s h  (e.g. c o s t  o f  h a r v e s t i n g  and /o r  
p r o c e s s i n g ,  e t c .  ) 

Cpub = M a r g i n a l  p u b l i c  c o s t s  from p r o d u c i n g  and managing 
enhancement-produced f i s h ,  e.g. o p e r a t i o n a l  c o s t ,  c a p i t a l  
c o s t  and p l a n n i n g  c o s t s  o f  t h e  h a t c h e r y .  

I t  i s  p o s s i b l e  t o  e s t i m a t e  w i t h  reasonab le  accu racy  t h e  u l t i m a t e  b e n e f i t s  
and c o s t s  o f  a  l o n g - t e r m  p r o j e c t .  The enhancement economic f e a s i b i l i t y  
model , c o n s i s t i n g  o f  t h e  h a t c h e r y  b r o o d s t o c k  development (HBD) system, was 
des igned  f o r  t h i s  v e r y  purpose.  The HBD system p r o j e c t s  f u t u r e  salmon 
p r o d u c t i o n  f r o m  a  f a c i l i t y  based on i t s  c u r r e n t  l e v e l  o f  p r o d u c t i o n ,  p l a n s  



f o r  expansion ( see  Appendix B f o r  annual production capaci t ies  through 
1 i f e  of hatchery),  1 i fe-s tage  survival assumptions (Appendix C )  and 
f ishery  expl'oi t a t ion  expect.ations. The faci  1 i ty benef i t  cos t  ( F B C )  system 
simulates the  benef i t  and cost  streams from H B D  harvest predict ions fo r  
each individual hatchery (see  Appendix D f o r  NPV r e su l t s  of individual 
hatcher ies) .  

The FBC Model contains two separate components. The f i r s t  i s  a pr ice  
index model which adjus ts  past nominal cos ts  and benef i ts  t o  base year 
do1 l a r s  for.;-ex-post analysis .  The second i s  an ex-ante or future-oriented 
program which estimates the  present values of a number of benef i t  and cost  
stream a l t e rna t ives .  

In order t o  project  the  annual operating costs  (Appendix E )  , we have 
re l i ed  on past. hatchery performance data and on estimates of fu tu re  salmon 
production. 

A s imi lar  method was used to  est imate the fu tu re  exvessel pr ice  of salmon. 
Many economists hold t ha t  a several year average of recent prices i s  a 
reasonable method of assessing long-run price trends (Kramer e t  a l .  
1980). Total revenues began t o  exceed long-run t o t a l  cos t s  in 1991 f o r  
the net benef i t  scheme. One f i she r i e s  economist (Crutchfield e t  a l .  1982) 
used a three-year pr ice  range t o  est imate the mean. We have followed t h i s  
approach t o  pr ice  assessment, es tabl ishing the  average f o r  fu tu re  pr ices  
f i r s t  by individual hatcheries and then in a summary by species through 
the year 2003 using 1979, 1980, and 1981 pr ices .  

These est imates may be considered qu i t e  accurate f o r  long term projections 
because the  real pr ice  of salmon adjusted fo r  in f la t ion  has remained qu i t e  
s t ab le  in the  past  20 years despi te  the r i s e  in nominal wholesale prices 
and l a rge  f luctuat ions  in harvest ( see  Appendix F ) .  

Results 

I f  the  hatcheries continue t o  operate with no additional capi ta l  
improvements, the  base case benef i ts  generated t o  the commercial f l e e t  and 
spor t  f i s h e r i e s ,  l e s s  operational and opportunity costs  wi l l  equal $411.1 
mill ion by the 25th year of adu l t  re turns .  In terms of the  benefi t-cost  
r a t i o ,  t h i s  means t h a t  f o r  each $1 of public funds spent t o  maintain the  
hatcher ies ,  $3.67 wi 11 be generated as revenues f o r  the f ishing industry 
and value t o  the  spor t  f i shery .  

On the  other hand, the  public investment of approximately $5 mill ion (with 
included operational cos t )  wi 11 generate a net income of $458.4 mil 1 ion. 
The r e s u l t  i s  a net benef i t  of approximately $47 million over the  base 
case ( see  annual value graph in Appendix G )  or  an annual return of 
approximately $4 million beginning a t  t h a t  time. The year of pay back i s  
1991.. 



That  i s :  

CIP case ( i n v e s t m e n t )  Bpri - ' p r i  - 'pub = $458.4 m i l l i o n  

Base case (no  inves tment )  Bpri - Cpri - $411.1 m i l l i o n  

Met Net B e n e f i t s  o f  Proposed Investment  $ 47.3 m i l l i o n .  

The v a l u e  o f  t h e  investment ,  f r o m  t h e  increment  i n  t h e  budget,  can be 
measured by t h i s  d i f f e r e n c e  o f  t h e  n e t  p r e s e n t  va lues  f o r  t h e  base and CIP 
cases. Erpressed i n  a b e n e f i t - c o s t  r a t i o ,  $11.36 w i l l  be ga ined f o r  each 
$1 spent.  The c a p i t a l  improvements w i l l  make t h e  o p e r a t i o n  o f  t h e  
s u b j e c t  f i s h  h a t c h e r i e s  more e f f i c i e n t .  I n  some cases t h e r e  w i l l  be 
reduced o p e r a t i o n  cos ts .  I n  o t h e r  cases t h e  e f f i c i e n c y  w i l l  be ga ined by 
an i n c r e a s e  i n  f i s h  p r o d u c t i o n  which w i l l  have a  l a r g e r  v a l u e  t h a n  t h e  
g a i n  i n  p r o j e c t  o p e r a t i n g  c o s t .  However, t h i s  investment  a l s o  w i l l  
d i r e c t l y  r e s u l t  i n  i nc reased  t o t a l  f i s h  p r o d u c t i o n  ( F i g u r e  2 ) ,  commercial 
f i s h  p r o d u c t i o n  ( F i g u r e  3 ) ,  and s p o r t  f i s h  p r o d u c t i o n  ( F i g u r e  4 ) .  So t h a t  
we c o u l d  a c c u r a t e l y  measure t h e  e f f e c t s  o f  improvement on p r o d u c t i o n ,  f i s h  
h a r v e s t e d  p r i o r  t o  1982 have n o t  been counted i n  t h e  s tudy.  As o f  1992, 
t h e  y e a r  o f  payback on t h e  investment ,  approx imate ly  1 m i l l i o n  more f i s h  
a r e  produced i n  t h e  CIP case t h a n  i n  t h e  base case. Bo th  graphs r e f l e c t  a  
d e c l i n e  i n  numbers from 1992-93, g r a d u a l l y  b u i l d i n g  up aga in  th rough  t h e  
y e a r  2003. T h i s  i s  because p i n k  salmon a r e  d i s p l a c e d  by chums as 
h a t c h e r i e s  s h i f t  t o  p r o d u c t i o n  o f  t h e  l a t t e r  spec ies .  S t i l l ,  a  comparison 
o f  t h e  t o t a l  number o f  f i s h  produced i n  each r e v e a l s  t h a t  t h e  CIP case i s  
more p r o d u c t i v e  than  t h e  base case by a  10% marg in .  The i n c r e a s e  i n  chum 
h a r v e s t s  accounts f o r  much o f  t h i s  growth i n  o u t p u t  as i t  i s  t h e  focus  o f  
p r o d u c t i o n  a t  Sne t t i sham and Klawock which have b o t h  been t a r g e t e d  t o  
r e c e i v e  s u b s t a n t i a l  budget a l l o c a t i o n s  f o r  c a p i t a l  improvements i n  
1985-86. 

The B/C r a t i o  shou ld  never  be r e p o r t e d  w i t h o u t  t h e  NPV. However, 
when c a l c u l a t i n g  t h e  B/C r a t i o  f r o m  t h e  NPV i t  i s  i m p o r t a n t  t h a t  one 
remember t o  add c o s t s  t o  t h e  n e t  b e n e f i t s  i n  o r d e r  t o  r e f l e c t  a c c u r a t e l y  
t h e  t o t a l  v a l u e  o f  t h e  p r o j e c t .  F o r  example, i f  t h e  government i n v e s t s  
$100 and earns a  NPV o f  $50 (when t o t a l  c o s t s  a r e  s u b t r a c t e d  f r o m  t o t a l  
revenues) ,  then  i t  has r e a l l y  earned t o t a l  revenues o f  $150. 

$150 - c o s t s  o f  $100 = NPV o f  $50 

Working backwards, t h e  NPV + c o s t s  = t o t a l  revenues 

revenues = B e n e f i t :  Cost R a t i o  
T o t a l  Costs 

O r  i n  t h i s  case 150 = a B/C r a t i o  o f  1 . 5 : l  - 
100 
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Figure 2. Projected total  number of f i sh  harvested for a l l  species. 
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Figure  3. Pro jec ted  t o t a l  number o f  f i s h  commercia l ly~ harvested. 
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I n  t h e  peak y e a r s  f r o m  1992-2003, t h e r e  w i l l  be an annual average r e t u r n  
o f  a p p r o x i m a t e l y  1 m i l l i o n  more chum salmon i n  t h e  C I P  case t h a n  i n  t h e  
base case ( F i g u r e  5 ) .  As chum salmon a r e  e x c l u s i v e l y  ha rves ted  by 
commercial f i she rmen ,  t h e  i n c r e a s e d  f i s h  p r o d u c t i o n  w i l l  have a  tremendous 
impac t  on t h a t  f i s h i n g  s e c t o r .  The n e t  b e n e f i t  ( l e s s  c o s t s )  o f  t h i s  
spec ies  i n  t h e  C I P  case i s  e s t i m a t e d  a t  $158.3 m i l l i o n .  T h i s  compares t o  
a  n e t  b e n e f i t  o f  o n l y  $112.1 m i l l i o n  i n  t h e  base case. P r o d u c t i o n  appears 
t o  grow s l o w l y  f r o m  t h e  t i m e  o f  t h e  inves tmen t  u n t i l  t h e  maximum 
p r o d u c t i o n  l e v e l  i s  achieved. T h i s  i s  because o f  t h e  chum's l i f e  span and 
t h e  r e l a t i v e - l y  l o n g  p e r i o d  spen t  i n  t h e  ocean b e f o r e  t h e  f i s h  r e t u r n  t o  
spawn. 

I n  c o n t r a s t  t o  chum salmon, p i n k  salmon remain i n  t h e  ocean o n l y  one y e a r  
b e f o r e  r e t u r n i n g  t o  spawn. The s h o r t  p i n k  salmon l i f e  c y c l e  p r o v i d e s  f o r  
a  f a s t  h a r v e s t  b u i l d - u p  f r o m  t h e  enhancement-produced p i n k  salmon 
( F i g u r e  6 ) .  Even so, h a t c h e r y  p r o d u c t i o n  o f  t h i s  spec ies  w i l l  d e c l i n e  i n  
t h e  mid-19801s,  because s e v e r a l  h a t c h e r i e s  a r e  scheduled t o  emphasize t h e  
p r o d u c t i o n  o f  chums o v e r  p i n k s .  The number o f  p i n k  salmon w i l l  t h e r e f o r e  
d e c l i n e  w h i l e  t h e  number o f  chums w i l l  i n c r e a s e .  

F o r  t h e  puryose o f  o u r  s t u d y  t h e  y e a r  2003 marks t h e  end o f  h a t c h e r y  
o p e r a t i o n s .  When t h e  h a t c h e r i e s  s t o p  p r o d u c t i o n  and no l o n g e r  r e q u i r e  
an a l l o c a t i o n  f r o m  t h e  annual escapements, t h e r e  w i l l  be a  temporary  
i n c r e a s e  i n  a l l o c a t i o n  t o  t h e  commercial and s p o r t  h a r v e s t .  A l though  t h i s  
w i l l  n o t  r e s u l t  i n  a  l a s t i n g  i n c r e a s e  i n  p r o d u c t i o n ,  n e i t h e r  w i l l  t h e  
number o f  f i s h  h a r v e s t e d  immed ia te l y  d r o p  v e r t i c a l l y  t o  ze ro .  The 
enhancement produced h a r v e s t  w i l l  d r o p  o f f  t o  one o r  more d i s t i n c t  
p l a t e a u s  b e f o r e  r e a c h i n g  z e r o  h a r v e s t  r a t e s ,  because some salmon spec ies  
have a  l o n g e r  stream, l a k e  and /o r  ocean r e s i d e n c y  t h a n  o t h e r s  ( t h e  
d r o p - o f f  t h a t  occu rs  a f t e r  y e a r  2003 i n  t h e  f i s h  p r o d u c t i o n  and NPV f i g u r e  
i s  e s s e n t i a l l y  an a r t i f a c t  produced by p l o t t i n g  t h e  r e s u l t s  o f  t h e  
economic a n a l y s i s  o v e r  a  f i x e d  f a c i l i t y  l i f e  span). 

Many f i s h e r y  and resource  economists have chosen t o  measure f i s h e r y  
enhancement p r o d u c t i o n  and revenues o v e r  a  20-30 y e a r  p e r i o d .  T h i s  t i m e  
i n t e r v a l  a l s o  cor responds t o  t h e  average l i f e  o f  t h e  m a j o r  components i n  a  
ha tchery .  



number 
of fish 
(1000s)' 

years 

Figure 5. Projected total  number of chum salmon harvested in the base 
and CIP cases over the l i f e  of the hatcheries. 



number 
of fish 

(1000s) 

Figure 6. Projected t o t a l  number of pink salmon harvested in the C I P  
case over the  l i f e  of the hatcheries.  

500- 

0 . . ,  , , , . , , , . , , , , . , . , , . . . . , , , , , ,  
1980 1985 1990 1995 2000 2005 2010 

years 



DISCUSSION 

The p r o j e c t i o n s  o f  b e n e f i t s  and c o s t s  p resen ted  i n  t h i s  s t u d y  f o r e c a s t  n e t  
b e n e f i t s  o f  a p p r o x i m a t e l y  $47 m i l l i o n  which r e s u l t  f r o m  t h e  C I P  i nves tmen t  
o f  a p p r o x i m a t e l y  $5 m i l  l i o n .  A d d i t i o n a l l y ,  an o v e r a l l  Net  P resen t  Value 
o f  $450 m i l l i o n  i s  p r o j e c t e d  f r o m  c u m u l a t i v e  C I P  i nves tmen ts  when added t o  
t h e  base case. I t  i s  t e m p t i n g  t o  conc lude f r o m  these  r e s u l t s  t h a t  most 
enhancement i nves tmen ts  w i l l  produce s i m i l a r  economic r e t u r n s .  As t h i s  
a n a l y s i s  occurs  o n l y  on two inves tmen t  schemes such a  c o n c l u s i o n  shou ld  be 
regarded as t e n t a t i v e .  A fo rma l  a n a l y s i s  o f  t h e  new o r  proposed a l t e r n a t e  
inves tmen t  would  be r e q u i r e d  t o  ex tend  o u r  r e s u l t s  t o  o t h e r  p r o j e c t s .  

What we can conc lude i s  t h a t  t h e  c o n t i n u e d  up keep and program 
improvements o u t l i n e d  i n  t h i s  s t u d y  f o r e c a s t  s i g n i f i c a n t  i n c r e a s e s  i n  
revenue f o r  commercial and s p o r t  f i she rman .  I f  o u r  assumpt ions a r e  t r u e ,  
t h e  a d d i t i o n a l  v a l u e  and income f r o m  these  p r o j e c t s  w i l l  g r e a t l y  exceed 
t h e  f i n a n c i a l  and o p p o r t u n i t y  c o s t s  o f  o p e r a t i o n  and expansion.  
Fur thermore,  t h e  program can r a i s e  t h e  l e v e l  o f  p r o d u c t i v i t y  i n  t h e  
commercial f i s h i n g  s e c t o r .  I nc reased  p r o f i t s  a r e  l i k e l y  t o  i n c l u d e  
spending i n  o t h e r  areas as w e l l .  F i n a l l y ,  t h e  ana lyses f o r e c a s t s  g rowth  
i n  t h e  vaSue o f  t h e  s p o r t  f i s h e r y  b y  i n c r e a s i n g  c a t c h  e x p e c t a t i o n s .  I f  
p o l i c y  makers a r e  i n t e r e s t e d  i n  max im iz ing  t h e  n e t  b e n e f i t s  o f  i nves tmen ts  
f r o m  t h e  s t a t e  t r e a s u r y ,  t h e n  f i s h e r y  enhancement p r o j e c t s  ( p r o j e c t s  which 
meet s t r i n g e n t  economic f e a s i  b i l  i t y  t e s t s )  p r o v i d e  an a t t r a c t i v e  
inves tmen t  o p p o r t u n i t y .  

I t  i s  easy t o  p o r t r a y  an o v e r  s i m p l i f i e d  p i c t u r e  o f  t h e  economic 
consequences o f  f i s h e r i e s  enhancement i n  A laska s i n c e  many inves tmen ts  may 
have b o t h  e f f i c i e n c y  and e q u i t y  (and even m o r a l )  i m p l i c a t i o n s .  

We c o n s u l t e d  many economists as we developed t h e s e  methods. They have 
suggested t h a t  i n - s t a t e  i nves tmen ts  i n  A laska have g e n e r a l l y  n o t  been a  
p r o m i s i n g  source o f  p o s i t i v e  economic r e n t .  Our ana lyses suggest  t h a t  
c a r e f u l l y  p lanned inves tmen t  i n  f i s h e r i e s  enhancement p r o v i d e  p o s i t i v e  
economic r e n t  i n  an economic env i ronment  t h a t  i s  o t h e r w i s e  p r e d o m i n a n t l y  
n e g a t i v e - r e n t  p roduc ing .  
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APPENDIX A: 

An E x p l a n a t i o n  of Methods Used t o  Assess F o r t  R ichardson Costs 



Th is  n a r r a t i v e  e x p l a i n s  how t h e  a n a l y s t s  determined t h e  ope ra t i on  and 
expansion cos t s  o f  t h e  F o r t  Richardson ha tchery  CIP. It compares t h e  
maintenance 'and replacement cos t s  o f  purchased i tems t o  t h e  p e r i o d i c  
r e n t a l  cos t s  o f  i d e n t i c a l  i tems over  t h e  l i f e  o f  t h e  ha tchery .  

1) The cos t s  o f  a l l  CIP equipment t h a t  cannot be r e n t e d  have been 
es t imated  f o r  t h e  F o r t  Richardson base and F o r t  Richardson CIP 
cases i n  t h e  c a p i t a l  cos t s  column f o r  1983. That  sum equals  
$45.1 X 1 0 3 .  The average l i f e  of each purchased equipment i t e m  
has been es t imated  and t h e  annual purchase p r i c e  has been added 
t o  each yea r  by d i v i d i n g  t h e  purchase p r i c e  by t h e  l i f e  of t h e  
i tem. 

2 )  For  t h e  base case, r e n t a l  amounts were es t imated  f o r  i tems which 
a r e  f e a s i b l e  t o  r e n t .  A lso,  t h e  f r a c t i o n  o f  t h e  yea r  which they  
w i l l  be i n  use was f a c t o r e d  a g a i n s t  t h e  month ly  r e n t a l  cos ts .  
The r e n t a l  cos t s  pe r  yea r  were then  added t o  t h e  base case i n  
t h e  annual o p e r a t i n g  cos t s  which a l r eady  i nc l uded  e v a l u a t i o n  and 
a d m i n i s t r a t i o n  cos t s .  

a )  For  i tems n o t  i n  t h e  sample, r e n t a l  amounts were es t imated  
b y  s e l e c t i n g  a  random sample o f  i t ems f rom t h e  r e n t a l  l i s t  
and o b t a i n i n g  a  quote o f  t h e  month ly  r e n t a l  r a t e .  F i r s t  
t h e  r e n t a l  r a t e  per  y e a r  was es t imated  and then  a  f r a c t i o n  
o f  r e n t a l  r a t e  pe r  y e a r  over  t h e  purchase p r i c e  p e r  yea r  
was est imated.  The purchase p r i c e  pe r  yea r  equaled t he  
t o t a l  p r i c e  f rom t h e  CIP reques t  d i v i d e d  by t h e  l i f e  f o r  
each i tem.  The f r a c t i o n  o f :  

r e n t a l  c o s t  pe r  y e a r  
purchase c o s t  p e r  yea r  

was them m u l t i p l i e d  a g a i n s t  t h e  purchase c o s t  per  yea r  f o r  
t h e  i tems n o t  i n  t h e  sample t o  determine t h e i r  annual 
r e n t a l  p r i c e s .  The r e n t a l  p r i c e  o f  $35,541 p e r  yea r  was 
en te red  t o  each yea r  i n  t h e  F o r t  Richardson Base case i n  
t h e  o p e r a t i o n a l  c o s t  column. F i n a l l y  t h e  t o t a l  annua l i zed  
purchase p r i c e  i s  en te red  f o r  every  ope ra t i ng  yea r  i n  t h e  
CIP case. 

3 )  F o r t  Richardson CIP: add annual purchase c o s t  through 2003 i n  
c a p i t a l  c o s t  column. - 

4 )  F o r t  Richardson Base: add annual r e n t a l  c o s t  t o  annual opera- 
t i n g  cos t s .  



APPENDIX 6: 

Annual Produc t ion  Capac i t i e s  
L i s t e d  by Hatchery f o r  Each Species 

A no te  on us i ng  Appendix #B: Capac i t i e s  f o r  each ha tchery  i n  t h e  Base and 
C I P  cases a r e  ar ranged v e r t , i c a l l y  i n  rows. S ince t h e  c a p a c i t i e s  a re  
l i s t e d  by ha tchery  spec ies ( o r  s t o c k )  and by yea r  i n t e r v a l s  some may have 
severa l  formats  w h i l e  o t h e r  ha t che r i es  w i l l  o n l y  have one o r  two. 



Table -. Saln~on hatchery  c a p a c i t i e s  by ha tchery ,  s p e c i e s ,  and year  f o r  Base 
Case s imula t ions .  

' ~ a t c h e r ~  Snett . specie's CHUM 
Year 1953' t o  Year 2002 

Green Egg 14.000 
Eyed Egg 12.600 
Fry (emerge) 11 ; 340 
Fry ( fed )  10.773 
F i n g e r l i n g  10.234 
Smolt 

Hatchery Snett.-CIP Species CHINOOK 
Year 1983 t o  Year 1986 

Green Egg 2.2(7;0 
Eyed Egg 1.970 
Fry (emerge) 1.8/1 
Fry ( f e d )  1.684 
F i n g e r l i n g  1.600 
Smolt 1.200 

Hatchery Snett. spec ies  CHINOOK Hatchery Snett. -CIP Species CPIb!OOY 
year  1983 t o  Year 2 0 7  Year 198/ t o  Year 2002 

Green Egg 2.200 Green Egg 4.000 
Eyed Egg 1.970 Eyed Egg 3.000 
Fry (emerge) 1.871 Fry (emerge) 3.420 
Fry ( fed)  1.684 Fry ( f e d )  3.249 
F i n g e r l i n g  1.600 F i n g e r l i n g  3.086 
Smolt 1 .ZOO Smolt 2.469 

Hatchery Snett. Species COHO Hatchery Snett. -CIP Species COHO 
Year -- 1983 t o  Year 2002 Year t o  Year 1986 

Green Egg 1.500 Green Egg 1.500 
Eyed Egg 1.370 Eyed Egg 1.370 
Fry (emerge) 1.340 Fry (emerge) 1.340 
Fry (fed) 1.207 Fry ( fed )  1.207 
F i n g e r l i n g  F i n g e r l i n g  - - - 
Srnolt 0.300 Smolt 0.300 

Hatcher': Snett, -CI P Species CHUM Hatchery Snett . -CI P*-- spec ies  COHO 
Year 1983 -- t o  Year 1986 Year 1957 TO Year 7003 

Green Egg 14.000 Green Egg 1.540 
Eyed Egg 12.600 Eyed Egg 1 4.70 
Fry (emerge) 11.340 Fry (emerge) 1 -390 
Fry  ( fed )  10.773 Fry ( fed )  1 750 
F i n g e r l i n g  10.234 Finger  l i n g  - - - 

- Smolt Smolt 0.900 

Hatcherg Snett.-CIP Species CHUM 
Year 1987 -. t o  Year 2002 

Green Egg 71 .,000 - 
Eyed Egg 63.900 
Fry (emerge) 57.510 
Fry ( fed )  54.630 
Finger1  ing  51.900 

Hatchery 
Year 

Species 
t o  Year 

Green Egg 
]Eyed Egg 
Fry (emerge) 
Fry ( fed )  
F i n g e r l i n g  

Smolt Smolt 



Salmon hatchery capac i t i es  by hatchery, species, and year for  Base Case 
simulations.  

. . -MILLIONS OF FISH 

'Hatchery B E A V E R  F A L L ~ ~ e c i e s  CHUK Hatchery C A N N E R Y  Species PINKS (BASE) 
Year 1983  t o  Year 2- Year 1983 t o y e a r  2003 

Green Egg 1 9 .  1- Green Egg 50.000 
Eyed Egg 1 s20LJ Eyed Egg 4 7 .000 
Fry (emerge) 1 F, I fin Fry (emerge) h 4.6 5 0 
Fry ( fed)  1 5 .  580 Fry (fed) ------ 
Finger l ing 1 4 . 8 0 0  Finger l ing ------- 
Srno 1 t --- Smolt ------ 

Hatchery B ' I G  :LAKE Species SOCKEYE Hatchery C A N N E R Y  speci;s PINKS ( C I P )  
Year 1 9 8 3  . t o  Year 2003 Year 1983  t o  Year 2003 

Green Egg 1 5 . 9 8 0  Green Egg 50.000 
EyedEgg 1 3 . 5 8 0  Eyed Egg 47 .000  
Fry (emerge) 1 2 . 9  00 Fry (emerge) 4 4 .6 5 0 
Fry ( fed)  8 . 0 0 0  Fry (f  ed) 10 .530  
Finger l ing ---- Finger l ing 10 .000  ---- ---- Smo lt - Smolt 

Hatchery B I G  LAKE Species S O C K  REHAHatchery CROOKED CRISpecies SOCKEYE 
Year 1983  to Fear  2006 Year 1983  t o  Year 2002 

Green Egg 1 2 3 7 .  150 GreenEgg 22.570 
Eyed Egg 1 0 5 1 . 5 8 0  Eyed EZg 20.320 
Fry (emerge) 9 9 9 .0  00 - Fry (emerge) 19 .300  
Fry (fed) 999 .000  Fry ( fed)  3 . 0 0 0  
Finger l ing ----- Finger l ing 15 . 5  0 0 ----- Srnolt ----- Smolt 

Hatchery BIGLAKE Species C O H O  Hatchery Species 
Year 1983 t o  Year 2004 Year t o  Yeax 

Green Egg 4.0  Greec Egg 
Eyed Egg 3 .72  - Eyed Egg 
Fry (emerge) 3.53 Fry (emerge) 
Fry ( fed)  3.36 Fry ( fed)  
Finger l ing 3.19 Finger l ing 
Smolc Smolt 

H a ~ c h e r y  B IGLAKE Species C O H O  REHAWarchery Species 
Year 1983 to Y e a r  2006 Year t o  Year 

GreenEgg 1 1 3 0 . 7 3 0  Green Egg 
EyedEgg 1 0 5 1 . 5 8 0  Eyed Egg 
Fry (emerge) 9 9 9 . 0  0 0 Fry (emerge) 
Fry ( fed)  ----- Frp ( fed)  
Finger l ing ----- Finger ling 
Smolt ----- Smo lt 

- C o n t i n u e d  - 



Con t i  n u e d .  

MILLIONS OF FISH, - 

Hatchery CLEAR spec ie ;  CHUMS Hatchery Species 
Year 1 9 8 3  . t o  Year 2- Year ' t o  Year 

Grecn Egg -52- Green Egg 
Eyed Egg . Y / U  Eyed Egg 
Fry (emerge) L 5 Fry (emerge) 
Fry ( f  e?) . 4  2 2 Fry (fed)  
F inge r l i ng  . L 0 1 Finge r l i ng  
Srnolt ----- Smolt 

Hatchery 'CLEAR Species  C H I N O O K  Hatchery DEER MS. Species C H I N O O K  ' (BASE 
Year 1 9 8 3  t o  Year 1 9 8 3  Year 1 9 8 3  t o  Year 2002 

Green Egg . 2 2 0  Green Egg - 3 4 0  
Eyed Egg . 2 0 0  Eyed Egg .300  
Fry (emerge) . I 8 8  Fry (emerge) .287 
Fry (fed) - 1 7 0  . F r g C f e d I  . 250  - 
Finge r l i ng  - 1 7 0  F inge r l i ng  . 2  4 0 
Smolt ----- Smolt - 1 8 8  

Hatchery CLCAR Species  C H I N O O K  Hatchery DEER MT. Species C H I N O O K  (BASE 
Year 1 9 8 4  t o  Tear 2 0 0 3  Year 2003 r o  Year 2003 

Green Egg - 2  2 0 Green Egg .300  
EyedEgg . Z O O  Eyed Egg .270  
Fry (emerge) . I 8 8  Fry (emerge) .2 6 0 
Fry (fed) . 1 7 8  Fry (fed) .250  
F inge r l i ng  . 170  F inge r l i ng  . 2  1 0  
Smolt ----- Smolt . I 8 8  

I 

Hatchery CLEAR Species  SHEEFISHHaxchery DEER MI. Species CEINOOK ( C I P )  
Year 1 9 8 3  t o  Y e a r  2003  Year 1 9 8 3  r o  Year 2002 

Green Egg 1 . 8  5 0 Green Egg . 340  
Eyed Egg 1 . 6 7 0  EyedEgg .300  
Fry (emerge) 1 . 5 0 0  Fry  (emerge) - 2  8 7 
Fry ( fed)  ----- . F r y  ( fed)  - 2 5 0  
F inge r l i ng  ---'-- Finge r l i ng  - 2 1 0 
Smolt ----- Smolt . I 8 8  

Hatchery CLEAR Species  GRAYLING Hatchery DEER HT. Species C H I N O O K  (CI?') 
Year 1 9 8 3  t o  Year 2003 Year 2003 t o  Year 2003 

Green Egg Green Egg .300 
Eyed Egg Eyed Egg .270 
Fry ( m e r g e )  Fry  (emerge) . 2  6 0  
Fry ( fed)  Fry ( fed)  . 250  
F inge r l i ng  F inge r l i ng  . 2  6 0 
Smolt Smo lt . I 8 8  

- Cont inued - 



Con t i  nued. 

. .. 
MILLIONS OF FISH 

Hatchery 
Year -1 

ELHENDORF Species R A I N B O W  
983 t o  y e a r  1 9 8 3  

Green Egg 3 l a U  
Eyed Egg Z . / Y U  

Fry (emerge) 2 . 6 5 0  
Fry (fed) 2 . 6 0 0  
F inge r l ing  . I b0 
Smolt . I 4 0  

Hatchery 'ELHENDORF Species  R A I N B O W  
Year 198L t o  Year 1988 

GreenEgg 4 . 8 9 0  
Eyed Egg 4 . 4 0 0  
Fry (emerge) 8 . 1 8  0 
Fry ( fed)  2 .506  
F inge r l ing  . l o 0  

- - 

smelt . 0 6 i '  

Hazchery ELMENDORF Species  R A I N B O W  
Year 1985 t o  Year 2003 

Green Egg 2 . 0 0 0  
EyedEgg 1 . 8 0 0  
Fry (emerge) 1 . 7  60 
Fry (fed) 1 . 0 6 1  
F inge r l ing  . 0 6 1  
Smolt . 0 6 1  

Hatchery ELMENDORF Species  CHINOOK 
Year 1983 t o  Year 1984 

Green Egg . 6 60  
Eyed Egg . 5  90 
Fry (emerge) . 5  8 3 
Fry ( f ed )  - 5  54 
F inge r l ing  - - 5  2 6 
Smolt . 5 0 0  

Hatchery ELMENDaF Species  C H I N O O K  
Year 1985 t o  Year 2003 

Green Egg 1 .Q90  
Eyed Egg . 9 8 0  
Fry (emerge) . 9 3 0 
Fry ( f ed )  . 8 8 0  
F inge r l ing  . 8  40 
Smo lt . 8 0 0  

Hatchery ~ H E W D O R F  Species C O H O  AFAD 
Year 1988 t o  Year 2003 

Green Egg 1 . 5  70 
Eyed Egg 1 . 4 1 0  
Fry (emerge) 1.3 L 0  
Fry (fed)  1 .206  
Finger l ing  .7 06 
Smolt .385  

Hatchery ELMENDORF SpeciesCOHOLANDLOCKED - 
Year 1984 t o  Year 2003 

Green Egg - 2 6 0  
- 

EyedEgg . 2 3 0  
Fry (emerge) - 2 2 0  
F r y ( f e d )  .210 . 
Finger l ing  , 2 0 0  
Smolt ---- 

Hatchery ELHENDORF SpeciesCOHO LANDLOCKED 
Year 2004 t o  Year 2 O O L  

Green Egg . 2  6 0 
Eyed Egg . 2 3 0  
Fry (emerge) - 2  2 0 
Fry (fed) . 2  10  
Finger l ing  ---- 
Smo lt ---- 

Hatchery Species 
Year t o  Year 

Green Egg 
Eyed Egg 
Fry (emerge) 
Fry (fed)  
F inger l ing  
Smolt 

Hatchery Species 
Year t o  Year 

Green Egg 
Eyed Egg 
Fry (emerge) 
Fry ( fed)  
F inger l ing  
Smo lt 

- Cont inued  - 



Continued. . . .  

MILLIONS OF FISH 

BASE 'Hatchery KLAWOCK speci;s .CHUM WOCK Species  CHUM C I P  
Year 1 9 8 3  t o y e a r  2002  3 t o  yea r  1930  

Greeh Egg 1 4 . 9 7 0  G r e e n E g g  14 .970  
Eyed Egg 1 3 . 4 7 0  . Eyed Egg 1 3 . 4 7 0  
F r y  (emerge) i 2 - 8 0 0 F r y  (emerge) 12 .8  0 0 
F r y  ( f ed )  b. 3 2 0  - F r y  ( f ed )  6 . 320  
F i n g e r l i n g  6 . 0 0 0  F i n g e r l i n g  6 . 0 0 0  
Smolt ----- Smolt  ----- 

Hatchery  'KLAWOCK Spec i e s  S T E E L H E A D H ~ ~ ~ ~ ~ ~ ~  KLAWOCK Spec ies  CHUM 
Year 1 9 8 3  t o  Year 2002 Year 1 9 8 7  t o  Year 2002  

Green Egg , 0 2 0  Green Egg 2 9 -  240  
E y e d E g g  . 0 2 0  E y e d E g g  26 .320  
f r y  (emerge) . 0  1 8  F r y  (emerge) 25 0 0 0  
F r y  ( fed)  . 0 1 7  P r y ( f e d )  13 .330  
F i n g e r l i n g  . 0  1 6 F i n g e r l i n g  12  0 0 0  
Smolt , 0 1 4  Smolt  ----- 

Hatcae ry  KLAWOCK Spec i e s  STEELHEAD Hatchery  KLAwOCK S p e c i u  STEELHEAD 
Year 2 0 0 3  t o  Year  ' 2 0 0 3  Year - 1 9 8 3  t o  yeas  2- 

Green Egg - 0 3 0  Green Egg . 0  2 0 
Eyed Egg . 0 2 0  Eyed Egg . 0 2 0  
F r y  (emerge) . 0  20  F r y  (emerge) . 0 1 8  
F r y  (fed) . 0 2 0  . F r y ( f e d )  . 017  
F i n g e r l i n g  .€I 2 0 .  F i n g e r l i n g  - 0 1  6 
Smolt  . 0 1 4  Smolt  . O l 4  

Hatchery  KLAWOCK Spec i e s  COHO Hatchery KLAWOCK Spec ies  STEELHEAD 
Year 1 9 8 3  t o  Year 2002  Year 2 0 0 3  t o  Year 2003 

G r e e n E g g  1 - 6 0 0  Green Egg . 0 3 0  
Eyed Egg 1 . 6 4 0  - Eyed Egg - 0 2 7  
F ry  (emerge) 1 . 3  7 2 F r y  (emerge) . 0 2  4 
Fry  (fed.) 1 . 2 3 4  F r y  ( f e d )  . 0 2 2  
F i n g e r l i n g  1 11 1 F i n g e r l i n g  - 0 2  0 

. Smolt 1 . 0 0 0  Smolt  . 0 1 4  

Hatchery  KLAWOCK Spec i e s  COHO Batzhery  KLAWOCK Spec ies  COHO 
Year 2 0 0 3  t o  Year 2003  Year 1 9 8 3  t o  Year 2002 

Green Egg 1 . 7  Green Egg 1 . 5  1 0  
Eyed Egg 1 . 4 6 0  Eyed Egg 1 . 4 7 0  
Fry  (emerge)  1 - 3 90  F r y  (emerge) 1 . 3  7 2 
F ry  ( f e d )  1 . 3 2 0  F r y  ( f ed )  1 . 2 3 4  
F i n g e r l i n g  1 . 2 5 0  F i n g e r l i n g  1.11 1 
Smo lt 1 . 0 0 0  Smolt  1 . 0 0 0  

Hat.cheryKLAWOCK Species C O H O  
Y e a r  2 0 0 3 t o  Yea r  2003  

G r e e n  Egg 1 . 6 2 0  
E y e d  Egg 1 . 4 6 0  
F r y  ( e m e r g e l l .  390  
F r y  (fed) 1 . 3 2 0  
F i n g e r l i n g  1 . 2 5 0  
S m o l c  1 . 0 3 0  

- Continued - 



C o n t i n u e d .  

MILLIONS OF FISH 

' ~ a t c h e r ~  FT . RICH specie; .RAINBOW 
Year 1 9 8 3  t o  Y e a r  1 9 8 4  

Green Egg . 1 6 0 .  
Eyed Egg . 1 3 0  
F ry  (emerge) -11 0 
F ry  ( f ed )  . - 0 9 0  
F i n g e r l i n g  0 8  9 
Srnolt . 0 6 0  

Ha tche ry  FT R I C H  Spec ies  C O H O  
Year 1 9 8 3  t o  Year -1983 

Gr&n Egg 3 9 0  
Eyed Egg . 3 5 0  
F r y  (emerge) - 3  3 0 

- F r y  ( f e d )  . 3 1 6  
Fingerling 3 0 0  
Smolt  ----- 

Hatche ry  'FT. RICH S p e c i e s  RAINBOW Hatchery  FT RICH Species  COHO 
Year 1 9 8 5  t o  Year 2 w  Year 9 8 4  t o  Year 1g83  

Green Egg 4 - 2 9 0 .  Green Egg 1 . 2  9 0 
Eyed Egg j . 4 4 0  Eyed Egg 1 . 1 6 0  
Fry (emerge) ' 2 . 9  2 0 F r y  (emerge) 1 . 1 0 0  
F r y  ( fed)  2 . 6 2 5  Fry ( f ed1  1 . 0 5 0  
F i n g e r l i n g  . I 2 2  F i n g e r l i n g  1 . 0 0 0  
Smolt . 1 2  0 - Smolt  . 3 2 0  

Watchery FT. RICH S p e c i e s  STEELHEADHatchery FT RICH Species  COHO 
Year 1 9 8 3  t o y e a r 2 8 3  Year 1 9 8 6  t o  Year 2004  

Green Egg . l o 0  Green Egg 1 . 7  5 0 
Eyed Egg .O?G . Eyed .Egg 1 . 5 8 0  
Fry (emerge) 0 6 8 F r y  (emerge) 1 . 5  0 0  
F r y  ( fed)  . 0 6 1  F r y  ( fed)  1 . 4 7 0  
F i n g e r l i n g  0 6 1. F i n g e r l i n g  1 . 4 0 0  
Smolt . 0 6 0  Smolt  . 6 4 0  

Ha tche ry  FT Rf CR S p e c i e s  STEELHEA 
Year 1 9 8 4  t o  Year 2 0 0 4  

Green Egg - 2 0 0  

Fry (emerge) - 1 3 6  
Fry ( fed)  . 1 2 2  -- - - 
F i n g e r l i n g  - 1 2 2  
Smo lt . 1 2 0  

~DHatchery FT RICH Species  C H I N O O K  
Year 1 9 8 3  t o  Year 1984  

Green Egg . 5  20 
E y e d E g g  ' . & L O  
F r y  (emerge) . 4 4  3 
F r y  ( f ed )  . 4 2 1  
F i n g e r  l i n g  - 4 0 0  
Smolt  , 3 2 0  

H a t c h e r y  FT RICH Spec i e s  STEELHEA9Iatcher-y FT Rf CH Spec i e s  C H I N O O K  
Y e a r  2 0 0 5  t o  Y e =  2006  Year 1 9 8 5  to Year 1 9 8 6  

- - . z o o  . Green Egg Green Egg 1 . 3 8 0  
Eyed ~ ~ g -  . 1 6 0  Eyed E& 1 . 2 4 0  
F r y  (emerge) 1 4 0  Fry (emerge) . 8  8 6 
Fry ( f e d )  1 2 0  F r y  ( f e d )  . 8 & ?  
~ i n ~ e r l i n ~ x  F i n g e r l i n g  . a 0 0  
Smolt 120 Smolt: . 6 4 0  

H a t c h e r y  F t  R i c h :  C h i n o o k  
Y e a r  1 9 8 7  t o  Y e a r  2 0 0 4  
G r e e n e g g  1 . 6 1 0  
E y e d  Egg 1 . 4 5 0  
F r y  ( e m e r g )  1 . 3 8 0  
F r y  ( f e d )  1 . 3 0 0  
F i n g e r l i n g  1 . 2 5 0  
S m o l t  1 . 0 0 0  



Con t i  nued.  

MILLIONS OF F1,SH 

 at c h e q  
Year - 

CRY s TAL spLi&. . CHUM 
1983 t o  Year 2002 
Green EEX - 3 2  0 
Eyed Egg- . 2  80 
Fry (emerire) :2 75 
~ r ;  (fed)- - .  . 250 
Fingerling ---- 
Smolt ---- 

Hatchery CRYSTAL 
Year 1983 t o  

Green Egg - 

Species C O H O  
Year 

Eyed Egg 2 .8  
Fry (emerge) 2.8," 

. Fry (fed)  .500 
Finger l ing  - 1  3 0 
Smolt .130 

Hatchery Species  HINO NOOK Hatchery CRYSTAL Species C O H O  
Year . 1 9 8 3  t o  Year 2002 Year 1984 . t o y e a r  2002 

Green Egg 2 .630  GreenEgg 1 .500  
Eyed Egg 2 . 0 2 0  Eyed Egg 1 . 4 2 0  
Fry (emerge) 1 .6 9 8 Fry (emerge) 1 4 1 0  
Fry (fed) 1 . 5 2 8  Fry (fed)  . I 3 1  
Fingerl ing 1 . 2  2 2 F inger l ing  .130  
Smolt - 9 0 0  Smolt 130  

Hatchery 
Year - CRYSTAL Species C H I N O O K  

2003 ' t o  Year 2003 
Green Egg - 7 - 6 1  n -  - 
Eyed Egg - 
Fry (emerge) 
Fry (fed) - 
Fingerl ing 1. Z Z D 
Smolt . 900  

Hatchery CRYSTAL Species STEELHEAD 
Year 1983 t o  Year 2002 

- - .  

Green Egg .120  
Eyed Egg .Oh0 
Fry (emerge) .06 2 
F r y  (fed)  .050  
Fingerl ing . 0  5 0 

' Smalt .036  

Hatchery 
Year - 

CRYSTAL Species C O H O  
2003 to Year 2003 

Green Egg . I 4 0  

Fry  (emerge) - 1 4 0  
Frp  (fed)  . I 3 0  
F inger l ing  .13 0 
Smolt . I 3 0  

Hatchery Species 
Year to Year 

Green Egg 
Eyed Egg 
Fry (emerge) 
FTY ( fed)  
F inger l ing  
Smolt 

Harchery CRYSTAL Species STEELHEAD Hatchery Species 
Year 2003 t o  Year 2003 . Year t o  Year - 

Green Egg . l o 0  . Green Egg 
Eyed Egg .050  Eyed Egg 
Fry (emerge) . 05  0 Fry (emerge) 
FT (fed) . 050  F r y  ( fed)  
Fingerling 0 5 0 F inger l ing  
Smolz 0 3 6 Smolt 

- Cont inued  - 



Cont i  nued . I 

MILLIONS OF FISH 

' ~ a t c h e r ~  PRAZER spec ie ;  . SOCKEYE 
Year 1982 t o  Year 2- 

Green Egg 
Eyed Egg 1.022 

Fry (emerge) 
Fry ( fed)  
F inge r l i ng  
Smolt 

Hatchery H I D D E N  Species C H I N O O K  
Year 1983  t o  year 20- 

Green Egg -1- 
Eyed Egg 0 
Fry (emerge) 1 3 4  

. Fry (fed)  
F inge r l i ng  1 2 5  
Smolt . l o o  

Hatchery ~ N A  Species  S Q ~  Hatchery H I D D E N  Species CHINOOK 
Year 1983 t o y e a r  2003 '  Year 2003 t o  Year 2003 

Green Egg 1 0 . 0 4 0  Green Egg 160  
Eyed Egg 9 . 0 3 0  Eyed Egg . I 5 0  
Fry (emerge) 8 . 4  00  Fry (emerge) 1 4 0  
Frp (fed)  ----- Fry ( fed)  - 1 3 0  
F i n g e r l i n g  ----- Finge r l i ng  • 1 3 0  
Smolt ----- Smolt . l o o  

Hatchery HIDDENFALISpecies CHUM Hatchery KARLUK Species SOCKEYE ENBAN C 
Year 1 9 8 3  t o  Year 1 9 8 3  Year 1983  t o  Year 2003 - 

Green Egg 42 .380  GreenEgg 69.800 
Eyed Egg 3 8 . 1 4 0  Eyed Egg 59 .330 
Fry (emergey 7 .000  Fry (eaerge) 1  7.8 0  0  
Fry (fed) 2 6 -  320  . Fry  (fed)  ----- 
Finge r l i ng  25 .000  F inge r l i ng  ----- 
Smo 1 t ----- Smolt ----- 

I 

Hatchery HIDDEN FLSpec ie s  CHUM Hatchery KARLUK Species SOCKTYE. REHAB 
Yea .  1 9 8 1  ro Year 1984 Year 1983  t o y e a r  2007 

Green Egg 5 3 . 8 0 0  Green Egg _ 3 8 1 7 . 0 6 0  
Eyed Egg . C8-. 420 Eyed Egg 3270.  O O C  
Fry (emerge) 4 6 . 0 0 0  Fry (emerge) 981 .000  
Fry ( fed)  26 .320  Fry (fed)  981 .000  
F inge r l i ng  2 5 . 0 0 0  F inge r l i ng  ----- 
Smolt ---- Smelt ----- 

Hatchery HIDDEN Species  CHUM Hatchery KIT01 Species PINKS 
Year 1985  t o  Year 2002 Year 1983  t o  Year 2003 

Green Egg 6 9 . 5 0 0  Green Egg 85:960 
Eyed Egg 5 9 . 8 5 0  Eyed Egg 37.370 
Fry (emerge) 3  8  0 2 5  Fry (emerge) 73.500 
Fry ( fed)  2 6 . 3 2 0  Fry ( f ed )  8 .000  - 
Finge r l i ng  2 3 . 0 0 0  Finge r l i ng  7  . 2  2 0  
Smo lt ----- smolr ------ 

- Cont inued - 



Cont inued.  

MILLIONS OF F ISH 

'Hat chery 
Penr - 

Hatchery 
Year - 

Eyed Egg 
Fry (emerge) 7 9 .5 00 
Fry 1 fed) 26.320 
Fingerl ing 25.000 
Smolt - 

IY Species PINKS - !MAIN Bd 
-- 

1983 t o  Year 1986  
113.800 Green Egg 

Eved E e e  1 - 
Fry (emerge) ' 9 7.3 00 
Frp (fed) ----- 
Fingerl ing ----- 
Smelt ----- 

Hatchery 
Year - 

Hatchery 
Y e u  - 

M A I N  BAY Species PINKS 
1 9 8 1  t o  year  19- 

GreenEgg 89.400 
Eyed Egg 80.460 
Fry (emerge) 7 6.4 4 o 
Frp (fed) --- 
Fingerl ing - - - 
Smo lt --- 
M A I N  BAY Species PINKS 
1989 t o  Y e a r  1989 
Green Egg 7 . 5 .  440 
Eyed Egg 67-. 890 
Fry (emerge) 64.500 
Frp (fed) ---- 
Fingerl ing ---- 
Smolt ---- 

Hatchery M A I N  BAY Species PINKS 
Year 1990 t o  Year 2003 

Green Egg 46 . 7 8.0 
Eyed Egg 42 .110  
Fry (emerge) 40.000 . 

( fed)  - - - - 
Fingerl ing ---- 
Smo lt ---- 

Hatchery RUSSELL Species CHUM 
Year a l t e l n a t e  t o  Year 1983-2003 

--dreenEgg 25.030 
Eyed Egg 22.530 
Fry (emerge) 21.400 

. Fry (fed) 20- 300 
Fingerl ing 19.300 ----- Smolt 

Hatchery RUSSELL Species CHUM 
Year ai$$gnate t o  Year 1984-ZUOZ 

Green Egg 1 2 . 5  1 0  
Eyed Egg 11.260 
Fry (emerge) 1 0.7 00 
Fry (fed) 10.200 
Fingerl ing 
- .  

9.700 
Smo lt 

Hatcheiy S IQUSUILAQSpecies CHUM 
Yeru 1983 t o  Year 1987 

Green Egg 2.000 
Eyed Egg 1.800 
Frp (emerge) 1.7 10 
Fry (fed) 1.624 
Fingerl ing 1 . 6  2 4 

Hatchery S IQUSUILAQ Species CHUM 
Year f 988 t o  Year 200- 

GreenEgg ~ O - Q Q Q  

Eyed Egg 76 - 000 
F r j ~  (emerge) 2 4 - 7  m 
Fry (fed) ? ?  6 n n  
Fingerling 3-7 - 600 
Smo a t  ----- 

Hatchery Species 
Year t o  Year 

Green Egg 
Eyed Egg 
Fry (emerge) 
Fry (fed) 
Finger ling 
Smolt 

- Continued - 



Continued. 
.- .- -- 

MILLIONS OF FISH 

t 
Hatchery TRAIL L A K E S ~ ~ C ~ &  'SOCKEYE 
Year 1 9 8 3  t o ' Y e a r  2 0 0 3  

Green Egg 3 1 . 9 5 0  
Eyed Egg 2 7 . 1 6 0  
Fry (emerge) 2 5 . 8  0 0 
Fry (fed) 2 4 . 3 0 0  
F i n g e r l i n g  ---- 

Hatchery TRAIL LAKESspecies C H I N O O K  
Year 2 9 8 3  t o  Year 2- 

Green Egg 3 . 8 6 0  
Eyed Egg 3 . 4 7 0  
Fry (emerge) 3 . 3  0 0 
Fry ( fed)  3 . 2 0 0  
F i n g e r l i n g  3 . 1 0 0  
Smolt ---- 

Hatchery TRAIL LAKEjpecies COHO 
Year 1 9 8 3  t o y e a r  2 0 0 3  

Green Egg 6 . 0 8 0  
Eyed Egg 5. 4 ~ 7 0  
Fry (emerge) 5 2 0 0 
Fry (fed) 4 . 9 0 0  
F i n g e r l i n g  4 6 0.0 

Hatchery 
Year - 

Smolt ----- 
TUTKA -- S p e c i e s  PINKS 
1 9 8 3  to Y e a r  2 0 0 3  
Green Egg 2 9 . 9 7 0  
Eyed Egg 25; 0 7 0  
Fry (emerge) 2 6 . 2  0 0 
Frp  ( fed)  1 2 . 1 1 0  
F i n g e r l i n g  1 0 . 9 0 0  

. Smolt --- 

Hatchery Species 
Year t o  Year 

Green Egg 
Eyed Egg 
Fry (emerge) 

- F r y  ( fed)  
. F i n g e r l i n g  

Smolt 

Hatchery Species 
Year t o  Year 

Green Egg 
Eyed' Egg 
F r y  (energe)  
Fry  ( fed)  
F i n g e r l i n g  
Smo lt 

Hatchery 
Year - 

Hatchery 
Year - 

Species 
-- t o  Year 

Green Egg 
Eyed Egg 
F r y  (emerge) 
Fry ( fed)  
F i n g e r l i n g  
Smolt 

- Species 
t o  Year 

Green Egg 
Eyed Egg 
Fry (emerge) 
F r g  ( f e d )  
F i n g e r l i n g  
Smolr 

Hatchery Spec ies  Ratchery Species 
Year to Y e a r  Year to Year 

Green Egg Green Egg 
Eyed Egg Eyed Egg 
Fry (emerge) Fry (emerge) 
Fry ( f e d )  Fry ( f e d )  
f i n g e r l i n g  F i n g e r l i n g  
Smo le Sme lt 



A P P E N D I X  C :  

Life-Stage Survival Assumptions 



Survival Expectations reflect an estimate of the most likely 
long term survivals for each species or stock of fish.at a 
given facility. There has been a concious effort to make 
predictions based on a synthesis of past survival data and/or 
performance of similar species in similar programs. The 
predicted survival rates also reflect any uncertainties 
associated with the project which might affect average 
suvivals over time. 

Hatchery Species Hatchery Survivals from Marine survivals to 
Project , previous life stages adu1.t from: 

I 







APPENDIX D: 

Net  P r e s e n t  Values 
and B e n e f i t - C o s t  R a t i o s  

o f  I n d i v i d u a l  H a t c h e r i e s  



I n c .  Value F i n a l  I n c .  Value 
- Pub1 i c  cost(NPV) Year o f  P u b l i c  Cost R a t i o  

Hatchery  ' (X$1,000,000) Payback (B/C r a t i o )  

1. BEAVER FALLS 
2. BIG LAKE 
3. CANNERY CREEK 

BASE 
C EP 

4. CLEAR CREEK 
5 .  CROOKED CREEK 
6.  CRYSTAL LAKE 

BASE 
CIP 

7. DEER MOUNTAIN 
BASE 
C I P  

8. ELMENDORF 
9. FORT RICHARDSON 

BASE 
CIP 
VISITORS 

10. FRAZER 
11. GULKANA 
12. HIDDEN FALLS 
13. KARLUK 
14. KIT01 
15. KLAWOCK 

BASE 
C I P 

16. MAIN BAY 
17. RUSSELL CREEK 
18. SIKUSUILAQ 
19. TRAIL LAKES 
20. TUTKA 
21. SNETTISHAM 

BASE 
CIP 

Note: B/C c a l c u l a t i o n s  done t o  t h e  n e a r e s t  d o l l a r ,  b u t  r e p o r t e d  here  i n  a 
rounded fo rmat .  Rounding e r r o r s  can be expected. 



APPENDIX E: 

P ro jec t i ons  of Annual Operat ing Costs by Hatchery 



HATCHERY , DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

Beaver F a l l s  FR: 1982 

Hatchery TO: 1982 

FR: 1983 193.7 29.06 29.06 251.81 

FR: 1984 249.0 

TO: 2003 

Crooked Creek FR: 1982 316.9 47.54 

Hatchery TO: 1982 

FR: 1983 363.62 54.54 54.54 472.7 

TO: 1983 

FR: 1984 316.9 47.54 47.54 411.97 

TO: 2003 

KPawock FR: 1982 

Hatchery TO: 1982 

FR: 1984 ,425.7 63.86 63.86 553.41 

TO: 2003 

Snettisham FR: 1982 

Hatchery TO: 1982 

TO: 1983 

" D o l l a r s  in thousands 



HATCHERY DATE ORIGINAL* . ADMINI STRATION* EVALUATION* TOTAL* 

Snettisham 

Hatchery FX: 1984 516.1 77.42 77.42 670.93 

(Cont ' d) TO: 2003 

Deer Mountain FR: 1982 

Hatchery TO: 1982 

FR: 1983 126.6 18.99 18.99 J64.58 

TO: 1983 

FR: 1984 249.0 37.35 37.35 323.7 

Hidden Falls FR: 1982 

Hatchery TO: 1982 

FR: 1983 498.1 74.72 74.72 647.53 

TO: 1983 

FR: 1984 580.0 87.0 87.0 754.0 

TO: 2003 

Crystal Lake FR: 1982 

Hatchery TO: 1982 

FR: 1983 43815 65.78 65.78 570.05 

TO: 1983 

FX: 1984 464.4 69.66 69.66 ~603.72 

TO: 2003 

*Dollars in thousands 



HATCERY DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

Big Lake FR: 1982 127.77 19.17' 19.17 166.10 

Hatchery TO: 1982 

. .FR: 1983 269.4 40.41 40.41 350.22 

TO: 1983 

' FR: 1984 236.0 35.40 35.40 306.8 

TO: 2003 

Clear 

Hatchery 

: 1982 261.11 39.18 39.18 339.10 

TO: 1982 

: 1983 293.7 44.06 44.06 381.81 

TO: 1983 

. .  
FB: 1984 292.1 43.82 43.82 379.73 

TO: 2003 

E lmendorf FR: 1982 474. I 71.2 71.2 616.2 

Hatchery TO: 1982 

FR: 1983 551.6 82.74 82.74 717.08 

TO: 1983 

FR: 1984 429.3 64.k 64.4 558.09 

TO: 2003 

- - 

F t .  Richardson FR: 1982 300.3 

Hatchery TO: 1982 

FR: 1983 281.5 42.23 42.23 365.95 

TO: 1983 

*Dollars in thousands 



. . 

HATCHERY DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

Ft.  Richardson FR:. 1984 409.7 61.46 61.46 532.61 

Hatchery TO: 2003 

(Cont ' d) 

Frazer FR: 1982 30.0* 4.5 * 34.5, 

Fish Pass - TO: 1982 I 

FR: 1983 30.0* . 4.5 34.5 

TO: 1983 No additional evaluation costs; a l l  ..- 

eliminated at  Frazer 

FR: 1984 30.0* 4.5 

TO: 2001. 

FR: 1982 160.0 

Incubat ion 

FR: 1983 160.0 24.0 .A. 184.0 

TO: 1983 

FR: 1984 160.0 24.0 * 184.0 

TO: 2003 

Kar luk FR: 1982 159.23 23.89 23.89 207.0 

Hatchery TO: 1982 

FR: 1983 225.1 33.77 * 258.87 

TO: 1983 

FB: 1984 363.5 54.53 * 418.03 

TO: 2003 ' 

*Dollars in thousands 



HATCHERY DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

Kitoi FR: 1982 401.54 60.23 60.23 522.0 

Hatchery TO: 1982 

FR: 1983 363.5 54.53 , 54.53 472.55 

TO: 1983 . 1. • . 

. I . . 

FR: 1984 489.1 73.37 73.37 635.83 

TO: 2003 

Main Bay FR: 1982 113.02 16.95 16.95 146.9 

Hatchery TO: 1982 

FR: 1983 285.6 42.84 42.IC 371.28 

TO: 1983 

TO: 1986 

FR: 1986 550.0 82.5 82.5 715.0 

TO: 2003 

Russell Creek FR: 1982 522.0 78.3 78.3 678.6 

Hatchery TO: 1982 

F'R: 1983 462.2 69 ..33 69.33 600.86 

TO: 1983 

Fit: 1984 92.6 13.89 13.89 120.38 

TO: 1984 

FR: I985 462.2 69.33 69.33 608.86 

TO: 2003 (Assumes hatchery w i l l  operate that year) 

"Dollars in thousands 



HATCHERY DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

. . 

Sikusui laq  FR: 1982 300.0 45.0 45.0 390.0 

Springs TO: 1982 

Hatchery 

F'R: 1983 270.10 42.52 42.52 351.13 

FR: 1984 302.1 45.32 45.32 392.73 

TO: 2003 

T r a i l  Lakes FR: 1982 62.69 9.41 9.41 81.5 

Hatchery TO: 1982 

FR: 1983 410.5 61.58 61.58 533.65 

TO: 1983 

FR: 1984 359.0 53.85 53.85 466.70 

TO: 1990 

FR: 1991 600.0 90.0 90.0 780.00 

TO: 2003 

Tutka 
- - -- - 

FR: 1982 , 337.69 

Hatchery TO: 1982 

FR: 1983 388.4 58.26 58.26 504.92 

TO: 1983 

FR: 1984 391.5 58.73 58.73 508.95 

TO: 2003 

*Dollars in thousands 



HATCIIERY DATE ORIGINAL* ADMINISTRATION* EVALUATION* TOTAL* 

-- 
Cannery Creek FR: 1982 374.62 487 .O 

TO: 1982 

FR: 1983 393.0 

TO: 1983 

FR: 1984 430.3 64.55 64.55 559.39 

TO: 2003 

pp 

*Dollars in thousands 



APPENDIX F: 

T a b l e  1. Nominal and Real Wholesale P r i c e  o f  Salmon f o r  A l l  Spec ies  i n  
t h e  Pas t  20 Years. 

T a b l e  2. Pas t  and P r o j e c t e d  Exvesse l  and Wholesale P r i c e s  f o r  Enhancement 
P r o j e c t i o n s  b y  Hatchery .  



Table 1. Nominal and r e a l  wholesale p r i c e  o f  salmon f o r  a l l  s p e c i e s  i n  t h e  p a s t  20 y e a r s ,  
.., .. . , 

P.f nk Chum Chinook - a% Meat ,  P o u l t r y ,  and 
Nominal Rear l o m i  n a l  Ileal' horn1 na 1 Re a 7  F i s h ,  Wholesale 

Year - P r i c e  P r i c e  - P r i c e  P r i c e  P r i c e  - - P r i c e  P r i c e  - P r i c e  P r i c e  Index 

Bureau 06 Commeri c a l  F i she r i e s  . Food Fish S i t u a t i o n  and Outlook 1960-1 970. NMFS . Food F i s h  
Market Review and Outlook. 1971-1978 in  Orth 1981. 

'Standard 48-pound cases, S e a t t l e  pr ic ing  

'pre l  lm inary ,  sub jec t  t o  r e v i s i o n .  

3 ~ i x - m o n t h  average. 



Table 2 .  Past and projected exvessel and wholesale prices for enhancement 
projections by hatchery. 

- TUTKA - 
Species :  P ink  7 9 80 8 1 Ave. 82 82 83-2000 

Gear Type 

S e t  Net .50 
Purse  Se ine  . S  .50 

.. Process ing  Method 

Canning 1.73 1.96 1.63 1.77 1.53 1.56 
Fresh/Frozen 1.18 -85 1.15 1.06 1.10 1.10 

CROOKED CREEK 

Spec ies :  Sockeye 79 80 . Ave, 82 82 83-2001) 8 1 

Gear Type 

G i l l n e t  11 
Purse  Se ine  

P roces s ing  Method 

Canning 
Fresh /Frozen  

CLEAR 

Species :  Chum Ave. 82 82 

Gear T v ~ e  

Drift Ret -52 -40 

P r o c e s s i n g  Method 

Fresh /Frozen  1 - 2 1  2.00 

S ~ e c i e s :  Chinook 79 8 0  Ave. 82 82 83-2000 8 1  

Drift Net 1.05 1 -20  

P ~ o c .  Fresh 2.12 2.86 

- Continued - 



Table 2 .  Continued. j 

Species :  Chinook 79  

Gear Type 

Purse  S e i n e  1.60 
T r o l l  2.79 

P roces s ing  Method 

S p e c i e s  : Coho 7 9 

Gear Type 

Pur se  S e i n e  1.03 
T r o l l  2.20 
G i l l  N e t  .98 

P r o c e s s i n g  Method 

Canning 2.03 
Fresh/Frozen  3.54 , 

Species :  Chum 79 

Gear Type 

Pur se  S e i n e  1.01 
G i l l  N e t  1 - 1 7  

P r o c e s s i n g  Me'thod 

Canning 1.84 
Fresh IFrozen  2.14 

... - 
DEER MOUNTAIN 

3.57 3 - 3 9  3.65 3.20 3.51 

80 81  Ave. 82 82 83-2000 

2.18 1.97 2.06 1-70 2.04 
2.80 2.55 2.96 2.44 2.63 

BEAVER FALLS 

8 0 81 Ave. 82 82 83-2000 

- Continued - " 



T a b l e  2.  c o n t i n u e d .  

Spec ies :  Chum , 7 9 8 0 8 1 Ave; 82 82 83-2000 . 

Gear Type 

Purse  Se ine  .51 .52 

Process ing  Method 

.. Canning 
Fresh lFrozen  

Spec ies :  P ink  7 9 80 8 1  Ave. 82 82 83-2000 

Gear Type 

P u r s e  Se ine  .44 -20 -38  

Process inz  Method 

Canning 

Spec ie s  : Chum 79 80 8 1 Ave. 82 82 83-2000 

Gear T V D ~  

P u r s e  Se ine  
Beach Se ine  

P roces s ing  Method 

Canning 
Fresh /Frozen  

Spec ies :  Pink 

Gear Type 

P u r s e  Se ine  .47 
Beach Se ine  .47 

Process ing  Method 

Canning 1.27 

80 8 1 Ave. 82 82 83-2000 

1 . 6 2  1.63 1.51 1 . 4 4  1.56 
- Cont inued  - 



Table 2 .  Continued. CRYSTAL LAKE 

Ave. 82 82 Spec ie s :  Chinook 79 8 0 8 1 

Gear Type 

Purse Se ine  1.60 1 .03  1.95 
T r o l l  2 .79 2.24 2 .33  
G i l l  Net  1.65 1.19 1.25 

Process ing  Method 

Ave. 82 82 Spec ie s  : Coho 7 9 

Gear Type 

Purse Se ine  1.34 
T r o l l  2.20 
G i l l  Net .- 1.79 

Process ing  Method 

Canning 2.03 
Fresh/Frozen 3 .54  

Spec ie s  : Chum 

Gear Type 

Purse Se ine  
G i l l  Net 

Process ing  Method 

Canning 
I?resh/~rozen 

Ave. 82 82 Spec ie s :  Chum 7 9 

Gear Type 

Purse Se ine  
See Net 

Process ing  Method 

Canning 
~ r e s h / F r o z e n  

- Continued - 



T a b l e  2.  C o n t i n u e d .  SNETTISHAM 

Species:  Chum' 79 8 0 8 1 

Gear T V D ~  

Ave. 82 82 

Gill Net 
Purse  Seine  

Process ing Method 

Canning 1:71 1.44 
Fresh/Frozen 1!.58 , 1 *.14 

Species:  Chinook 79 8 0 8 1 

Gear Type 

T r o l l  
Other  

Process ing Method 

3.20 

Ave. P'P 82 Spec ies  : Coho 79 - 80 . 8 1 

Gear Type 

G i l l  N e t  
T r o l l  
P u r s e  Se ine  

Process ing  Method 

Canning 
FreshIFrozen 

HIDDEN FALLS 

Species :  Chum 79 8 Q 8 1 Ave. 82 82 

Gear Type - 

Purse  Seine  
T r o l l  

P rocess ing  Method 

Canning 
Fresh/Frozen 

Species :  Chinook 79 8 0 8 1 
T r o l l  
Fresh/Frozen 

Ave. 82 82 
2.21 
3.37 

- C o n t i n u e d  - 



Table 2 .  Continued. FORT RICHARDSON 

S p e c i e s :  Chinook 79 80 8 1 ~ve.'82 82 

P u r s e  S e i n e  
F resh /F rozen  

ELMENDORF 

S p e c i e s :  Chinook 79 80 8 1 Ave. 82 82 

S e t  N e t  
F re sh /F rozen  

CANNERY CREEK 

S p e c i e s :  P i n k  Ave, 82 82 

Gear Type 

P u r s e  S e i n e  
S e t  N e t  

P r o c e s s i n g  Method 

Canning 1.57 1.57 1.51 

B I G  LAKE 

S p e c i e s :  Sockeye 79 81 - Ave. 82 82 

Gear Type 

A l l  Gears . 1.03 1.10 1,16 -1.13 

P r o c e s s i n g  Method 

Canning 2.53 2.37 2.39 2.00 

S p e c i e s :  Coho 79 80 81 Ave. 82 82 

Gear Type 

A l l  Gears 

P r o c e s s i n g  Method 

Canning 

- Continued - 
- 49 - 



Table 2 .  Cont inued.  

Species:  Sockeye 79 

Gear Type 

D r i f t  Net 
Se t  Net 

Processing Method 

Canning 
Fresh/Frozen 

TRAIL LAKES 

Species:  Chinook ' 79 8 0 

Gear Type 

D r i f t  N e t  
S e t  Net 

Process ing Method 

Fresh/Frozen 

S ~ e c i e s  : Coho 79 o 80 

Gear Type 

D r i f t  Net 
Se t  Net 

Process ing Method 

Canning 
Fresh/  Frozen 

.. 
Ave, 82 82 83-2000 

Ave. 82 82 

FRAZER 

GULKAN A 

- Cont inued - 

- 50 - 



Table 2. Continued. - KLAWOCK 

Spec ie s :  Chum. 79 8 0 81 Ave. 82 82 83-2000 

Gear Type 

P u r s e  s e i n e  
G i l l  ~ e t  

. P r o c e s s i n g  Method 

Canning 
F resh IFrozen  

S p e c i e s :  Coho 79 8 0 8 1 Ave. 82 82 83-2000 

Gear  T v ~ e  

P u r s e  S e i n e  
T r o l l  
G i l l  N e t  

P r o c e s s i n g  Method 

Canning 
F r e s h l ~ r o z e n  

S p e c i e s :  Chum 7 9 

Gear  Type 

D r f  f t N e t  

P r o c e s s i n g  Method 

P r e s h I F r o z e n  a d &  

RUSSELL CREEX 

Gear Tyue 
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APPENDIX G :  
Annual Net Present  Value Curve 

f o r  a l l  Ha tcher ies  i n  Base and CIP Cases 
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Figure 7 .  Annual ne t  present  value curve f o r  base and CIP  cases.  
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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